SUMMARY
January 1 1983 and July 1 1988. The Royal Children's Hospital is the main paediatric hospital in the State of Victoria, Australia, serving a population of approximately one million children (0-16 yr.)Y Patients are referred to this hospital from other hospitals in the state if they are acutely ill, have an artificial airway in situ, or are likely to require one.
The diagnosis of croup was made in the presence of acute inspiratory stridor, a barking cough, hoarseness and intercostal recession during inspiration. Children with epiglottitis were excluded.
Patients were intubated in this hospital if they had been given three doses of racemic adrenaline an hour apart without sustained improvement or one dose of racemic adrenaline with no response and severe upper airway obstruction, cyanosis or bradycardia. They were not given a trial of oxygen therapy prior to intubation.
While breathing spontaneously the patient was pre-oxygenated with 100% oxygen via a face-mask and general anaesthesia was induced with halothane (maximum 4%) and oxygen via an Ayres' T-piece with a Jackson Rees modification with continuous positive airway pressure (CPAP). Assisted positive pressure hand ventilation was used as induction proceeded. Once general anaesthesia was achieved (usually ten minutes), cricoid pressure was applied and an orotracheal tube was inserted and then replaced with a nasotracheal tube after tracheal toilet. In most cases an endotracheal tube with an internal diameter 1.0 mm less than that predicted for age was chosen. A small condenser humidifier (thermal humidifying filter, Portex, Kent, England) was attached to the endotracheal tube to maintain humidification. 13 A nasogastric tube was inserted and splints were placed on the child's arms to prevent accidental extubation.
Extubation was attempted when a leak was consistently present irrespective of the duration of intubation. If no leak developed, those in their first year of life were extubated on the seventh day of intubation and those older than twelve months were extubated on the fifth day. Steroids were not given prior to the first extubation. The decision to administer steroids prior to the second or subsequent was made by the treating thoracic physician or ICU consultant based on individual preference. The patient received oral prednisolone (2 mg/kg/day) for 36 hours commencing 24 hours prior to extubation.
The data was analysed using the chisquared test of significance with Yates' correction for continuity, and Fisher's exact test (two-tailed) if the numbers were unavoidably small (n = < 5). The result was considered statistically significant if P < 0.05.
RESULTS
Four hundred and sixteen patients, 300 male and 116 female, were admitted to the Intensive Care Unit (ICU) with a diagnosis of croup. Their ages ranged from two months to fourteen years (median 21 months) with most children admitted during late autumn and winter. The proportion of patients intubated did not show a seasonal variation ( Figure 1 ) and the risk of intubation was approximately doubled (odds ratio 2.15) if the patient was in the first year of life ( Figure 2 ). Viral immunofluoresence and/or culture of nasopharyngeal aspirates were performed on Of the patients admitted to leU, 176 (43%) were intubated, 91 prior to transfer to this hospital. The median duration of symptoms prior to admission was 24 hours and to intubation was 32 hours. One hundred and seventeen patients were successfully extubated at the first attempt and 59 patients failed and were reintubated. The latter 59 were eligible to receive steroids prior to subsequent extubation. Although the group who received steroids were not allocated at random, the two populations were comparable (Table 1) . A past history of croup however, significantly increased the likelihood of receiving steroids. Those who received steroids were significantly more likely to be successfully extubated regardless of the duration of intubation prior to that attempt (Table 2 ). This table indicates the duration of intubation prior to the second and third extubations. Some patients failed extubation and therefore appear in this table on more than one occasion. Only one patient who received steroids failed extubation, however 59% of the patients who did not receive steroids failed extubation.
100~-------------------------------
Two patients required a tracheostomy. Both patients developed subglottic stenosis secondary to intubation during the management of croup. The tracheostomies were performed electively following a bronchoscopy after 184 and 189 hours of intubation. Steroids were not given prior to tracheostomy. No child has required a tracheostomy for croup since July 1984.
DISCUSSION
Perhaps the greatest controversy in the treatment of croup centres upon the role of steroids. Tunnessen and Feinstein 9 suggested that the controversy regarding the use of corticosteroids arose from inadequacies in the methodologic strategies in the studies performed to date. They concluded that the use of steroids is an attractive adjunct to therapy in patients with croup when symptoms are severe enough to warrant hospitalisation. Kairys et at. II in a metaanalysis of ten published randomised trials involving 1286 patients concluded that the use of steroids significantly increased the proportion of patients showing clinical improvement at twelve and 24 hours posttreatment and significantly reduced the incidence of endotracheal intubation. There is however, no evidence to support the use of numerous repetitive doses 5 and the use of steroids in patients intubated during the management of croup has not been addressed in the medical literature.
The indications for intubation at this hospital did not change during the period of the study. While almost half the patients were intubated in other hospitals, in most instances intubation was performed by staff of the Royal Children's Hospital ICD as part of the retrieval service. While we cannot exclude that a lesser degree of obstruction was present in patients who were intubated elsewhere, history did not suggest spasmodic croup. The course of the patients intubated at the RCH was no different from those intubated in district hospitals.
Was the upper airway obstruction in the patients who received steroids prior to extubation improving anyway, and therefore was the use of steroids coincidental to their outcome? This is unlikely as the duration of symptoms prior to intubation and the duration of intubation prior to extubation are not significantly different when the two groups are compared, and therefore both groups were likely to be in the same phase of their illness. In addition, the use of steroids significantly increased the incidence of successful extubation irrespective of the duration of intubation.
The results of this study suggest the use of steroids prior to extubation significantly increases the incidence of successful extubation in patients with croup who have failed their first extubation. It is recognised that this is a retrospective study and patients were not randomly allocated to treatment with corticosteroids. These factors are an inherent deficiency in this study. Nevertheless the data supporting the efficacy of steroids seems sufficiently strong to justify reporting it in the hope that it will encourage a prospective randomised controlled trial in a unit with a large number of intubated patients with croup.
